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Introduction
Empirical studies on income inequality have been addressing two issues: identification of factors responsible for an observed pattern and magnitude of inequality and the directionwhether negative or positive-of the effect of inequality on economic growth. However, contradictory findings have often been reported, partly because of limited guidance provided by the theory. In addition, most of such studies have been based on cross-country (sometimes, panel) data for a particular region or for all countries with available data. But, because of limited number of income distribution data points for African countries, hardly any studies have been reported exclusively for Africa and, in those cases where all countries with available data are included, the number of African countries covered often constitutes a negligible fraction of the total.
There is a need not only to shed more light on the existing contradiction-prone evidence, but also to examine the subject from an African perspective. The use of African data is supported not only by the relatively low level of development and high level of poverty in the region, but also because of the recent renaissance there to fight poverty, which makes Africa-specific evidence of immediate relevance to anti-poverty policies. The present study addresses the aforementioned two aspects, viz: factors accounting for the observed income inequality and the direct and indirect effects of the inequality on economic growth and it is based on cross-country (or, rather, quasi-panel) data for 35 African countries spanning the 1960s to 1990s.
The rest of the paper is organized into 6 sections. Section 2 is on literature review while section 3 presents an overview of the data. In section 4, the methodology adopted in carrying out the study is discussed. The empirical results on determinants of inequality are presented and discussed in section 5 and the same is done in section 6 for the effects of inequality on growth. Section 7 provides a summary and some conclusions.
Earlier literature

Factors determining income inequality
A number of empirical studies have tried to explain income distribution or inequality from various standpoints. Some studies, and mainly those based on time series data, are often pre-occupied with determining the effects of selected macroeconomic variables (such as inflation and unemployment level) on income distribution, e.g. Mocan (1999) and Blejer and Guererro (1990) , while some other time-series studies examine the effects of fiscal policy, especially tax rate, on inequality, e.g. Auten and Carroll (1999) and Feenberg and Poterba (1993) . As such studies have been reported mainly for developed countries with adequate time series on income distribution, they are not very applicable to the present cross-country study.
Because of the limited number of time series observations for a single country, particularly for developing countries, most empirical studies have been based on multi-country data sets and the range of potential determinants of income distribution being tested is wider. Studies based on multi-country data have been encouraged recently through maintenance of multi-country income distribution 'data banks', as pioneered by Deininger and Squire (1996) and subsequently widened by WIDER and UNDP. Some of these focus on testing a specific propositions, e.g. Mushinski (2001) and Thornton (2001) who examined whether the Kuznets' hypothesized inverted U-shaped relationship between inequality and the level of development is supported by data. Others examine the effects of some specific institutional and economic factors on income distribution. For instance, Li et al. (2000) examine the effect of corruption; Tanninen (1999) tests for the effect of government expenditure; while Bourguignon and Morrison (1998) examine the effects of dualism, especially as it relates to agriculture.
Furthermore a number of studies have attempted to examine the effects of a broad range of factors on inequality, within a multi-country setting. Such factors are a combination of the aforementioned ones such as government spending, dualism, level of development, etc. Some of these studies include Deininger and Squire (1998) , Vanhoudt (2000) , and Barro (2000) . It is this last category of multi-country studies that is most relevant to the present paper. Specifically, we test for the effect of a fairly wide range of factors on income distribution, as discussed subsequently.
Effects of income inequality on economic growth
Theoretical background
Initially, the conventional wisdom in the literature was that income inequality promotes economic growth. This view was premised on Keynes' idea that average propensity to save increases with income level so that, by redistributing income in favour of the rich, the economy-wide average propensity to save and, hence ceteris paribus the fraction of GDP devoted to capital formation would rise, thereby promoting economic growth.
While not necessarily refuting the above channel of effect of inequality on growth, at least four other channels that point to a negative effect of inequality on growth have been identified in the more recent literature. These channels, the details of which are discussed by Perotti (1996) , Benabou (1996) and Aghion and Garcia-Penalosa (1999) , are as follows:
• Through endogenous fiscal policy or political economy. It has been contended, e.g. by Alesina and Rodrik (1994) and Bertola (1993) , that a high level of inequality leads to redistributive fiscal policy in the form of higher government expenditure and distortionary taxation which, in turn, are believed to retard growth. This is based on the assumption that political power (e.g. one-person-one-vote in a democratic setting) is more equally distributed than economic power. The poor normally benefit more from a given government expenditure than they lose via the taxes levied on them to finance that expenditure, whereas the opposite is the case for the rich. It follows that the level of expenditure and taxation preferred by each voter would vary inversely with their income level. Hence the greater the amount by which the mean income in an economy exceeds the median income (i.e. the greater the degree of inequality) the more likely it would be that the redistribution of resources from the rich to the poor would be supported by majority voting (i.e. by the median voter).
• Through credit market imperfections for financing investment in education. Theoretical expositions underlining this channel include those presented by Galor and Zeira (1993) and Piketty (1997) . In a nutshell, the proponents contend that there are borrowing constraints facing the poor in financing education and, hence, in accumulating human capital. This induces poor households to forgo human capital investments, even if the investments offer very high rates of return. The greater the degree of wealth and income inequality, the greater the number of people for which the constraints would be binding and, therefore, the lower is the stock of human capital in the economy. Economic growth is presumed to be enhanced through human capital accumulation. It should be noted that the effect of this channel would be weaker if education is being financed by the state or is made compulsory, as in the case of primary schooling in some countries.
• Through sociopolitical unrest and instability. A number of theoretical frameworks, e.g. Alesina and Perotti (1996) and Benhabib and Rustichini (1996) , have been developed, showing the likely negative effect of high inequality on economic growth through increased crime, social unrest and political instability that high inequality tends to cause.
• Through endogenous fertility. It has been contended by Perotti (1996) that high inequality, by increasing the fertility rate in an economy, serves to retard the rate of economic growth. A more formal theoretical exposition of this has also been provided by Morand (1999) . According to this line of reasoning, there is a poverty trap or threshold below which there exists high fertility rate (say, motivated by old-age support), in preference to the alternative of investment in children's education; i.e. quantity of children is preferred to quality. Above the threshold, the reverse is the case. By increasing the number of people living below the threshold, high inequality would increase the economy-wide fertility rate and thereby reduce economic growth.
Empirical evidence
The problem arising from the theoretical expositions, as reviewed above, is the existence of contradictory predictions. The older view predicts a positive effect of high inequality on growth (through increase in saving and investment) while the more recent view predicts a negative one, through a combination of the aforementioned four channels.
At the empirical level, the contradiction persists. While some studies, e.g. Perotti (1996) and those summarized in Benabou (1996, Table 2), report findings that broadly support negative effect of inequality on growth, others like Li and Zou (1998) have reported findings to the contrary. More recently, Barro (2000) has presented evidence that tends to 'reconcile' them by showing that 'negative effect of inequality on growth shows up for poor countries but that the relationship for rich countries is positive'. But this 'reconciliation' is still far from convincing and the present study, which is based almost exclusively on data for poor countries, attempts to shed additional light on the issue.
Income distribution data and their correlations
Income distribution data
The income distribution data employed in the present study are shown in Table 1 . In the first four columns, economy-wide data (i.e. data for combined rural and urban areas) for all the 35 countries are shown. Some of these countries have more than one data point each (with Morocco having a maximum of four) so that there are 65 data points in total. The basic source of the data is the joint WIDER/UNDP World Income Inequality Database (internet) that was, in turn, compiled from a number of sources, including Deininger and Squire (1996) . This source is augmented by the World Bank's World Development Report (various issues), whose income distribution contents greatly overlaps with the WIDER/UNDP source.
While there are more observations reported in the above sources than are presented in Table 1 , we have had to be discriminating in our selection. In particular, we avoided including observations that are based on surveys of less than national coverage (e.g. those only based on income tax returns or national accounts or for rural or urban areas only); where there is no clear reference to the primary source; and for any other qualifications that might have made the data sources (particularly, WIDER/UNDP source) not to have included them in their 'high quality' category. Also, for each country having more than one data point, we exclude observations for consecutive years and, in general, we make sure that the 'time series' for a country are some years apart. Barring measurement errors, income distribution statistics are not expected to change markedly between two successive years.
The last eight columns of Table 1 contain income distribution data that are separately analyzed into rural and urban categories. The data, which are available for only 22 (exclusively sub-Saharan) countries (four of which have two data points each, making 26 observations altogether), are from the World Bank's African Development Indicators (various issues). 1 Most of the data relate to households (as opposed to individuals) as the recipient units. They also mostly refer to expenditures, rather than incomes. This is particularly the case with those 26 data points that have separate rural and urban disaggregation, as shown in Table 1 .
The raw data derived from the sources are the income or expenditure shares of the five population quintiles (i.e. population ordered according to income or expenditure level, at intervals of 20 percent). We add the income/expenditure shares of the lowest two quintiles to arrive at the income share of the 40 percent poorest of the population and do the same for the shares of the next two lowest quintiles to arrive at the share of the next poorest 40 percent (that corresponds to the so-called 'middle class', following Perotti, 1996) while the Gini coefficient is computed from the five quintile shares in the usual manner. 2
1 The economy-wide (or combined rural and urban) equivalents are already contained in the aforementioned WIDER/UNDP/World Bank sources, as presented in the first four columns.
2 This implies assumption that all members of a quintile receive equal amounts has to be made so that the formula for calculating Gini coefficient becomes: Gini = 0.8-1.6Q 1 -1.2Q 2 -0.8Q 3 -0.4Q 4 , where Q 1 ,Q 2 ,Q 3 , and Q 4 are the shares of the first (i.e., poorest), second, third and fourth quintiles respectively (Barro, 2000, p. 15) .
As it can be seen from the last eight columns of Table 1 , both the income share of the richest 20 percent of the population and the Gini coefficient are higher for urban areas than for rural areas, except in the case of Central African Republic, Guinea-Bissau, Niger, Nigeria, Sierra Leone and Zambia ( i.e. except in 7 out of 26 data points). This means that, generally, income inequality is higher in the urban areas in sub-Saharan countries than in rural areas there. This observation agrees with the premise or assumption on which Kuznets' (1955) hypothesis concerning the inverted U-shaped relationship between inequality and level of economic development was based. 3
It should be noted that the degree of inequality varies directly with the Gini coefficient and the income share of richest 20 percent of the population while it varies inversely with the income shares of the poorest 40 percent and, to a less extent, of the 'middle class'. 
Correlation of income distribution and economic growth with other variables
The simple correlation coefficients of the income distribution variables and economic growth with other variables of interest are reported in Table 2 . From the Table, it can be seen that the Gini coefficient is highly correlated with the income share of poorest 40 percent of the population and that of richest 20 percent, with correlation coefficients of -0.972 and 0.967 respectively. The negative correlation between the income shares of the poorest 40 percent and the richest 20 percent is also very high, being -0.887. The high correlation between the income distribution variables and the size of arable land per capita is also noteworthy. Source: as discussed in the text.
Notes: (i) All variables, except 5-year average annual population growth rate, are for the period preceding the 5-year average annual per capita GDP growth. The following are in logarithms: real per capita income, openness of economy, percent of labour force in agric, arable land per capita, illiteracy rate, fertility rate, and school enrolment ratios.
Methodology
As already mentioned, the empirical study has two components. The first is the identification of relevant determinants of inequality while the second is to test for the effect of inequality on economic growth and the channels through which the effect is brought about. Four alternative (or, rather, complementary) income distribution or inequality indicators are considered separately. These are Gini coefficient and the shares of income accruing to each the three income brackets (poorest 40 percent, next poorest 40 percent and richest 20 percent). The Gini coefficient is considered because it is a useful summary indicator of inequality. On the other hand, the poorest 40 percent roughly corresponds to the population living below the relative poverty line, according to the World Bank's African Development Indicators, from which a part of inequality data were sourced. 4 This is why we have identified this income bracket for analysis, so we can also make some inference on the determinants of poverty. The shares of income accruing to the 40% 'middle class' and the richest 20 percent are also analyzed so as to 'complete the picture' and account for which income group benefits from the loss to the poorest 40 percent of the population (i.e. those living below the relative poverty line). Each of these four measures has been employed in previous studies of inequality.
To identify the factors determining income distribution in these countries, we specify regression equations for each inequality variable and test for the effects of those factors considered as possible determinants, along the line explained further in section 5. Also, to test for their effects on economic growth, we include each of them (one at a time) as a regressor in an economic (per capita real GDP) growth equation. Finally, to identify the channels through which they may have affected economic growth (e.g. whether through private saving, credit market imperfection, sociopolitical stability or fertility rate, as all reviewed in section 2), we include each of them in equations specified for variables proxying each of these channels, as further explained in section 6.
While there are two or more 'time series' income distribution observations for some of the countries, most have only one observation each so that the cross-country data set can hardly be described as a panel type. The data are more akin to ordinary cross-section data.
Hence, we consider panel data estimation technique to be inapplicable and use only OLS.
In order to correct for the possible existence of heteroscedasticity and to remove the effect of outliers, we employ a robust and homoscedasticity-consistent estimating technique proposed by White (1980) .
Some of the variables are in growth rate form, expressed as average annual growth rate over a number of years. The affected variables are per capita income growth (i.e. economic growth), inflation rate (i.e. growth rate of the GDP deflator), population growth rate, and the terms of trade growth rate. Each was computed as an average annual growth rate over five years, through the OLS technique. For most of the other variables (e.g., those expressed as ratios of GDP), a simple average over two or three successive years was taken. The explanatory variables employed in the regression equations are normally for the period preceding the observation years for the dependent variable, so as to minimize the existence of simultaneity in some cases where the contemporaneous values of the regressors might be prone to be endogenous. Most of the data (i.e., other than income distribution statistics, whose sources have been discussed in section 3.1) were downloaded from World Bank (internet) sources, including African Development Indicators. The only exceptions are the terms of trade, private investment-GDP ratio and private saving-GDP ratio that were sourced from (unpublished) IMF sources as well as the indicator of control on corruption and index of political stability that both come from Kaufmann et al. (1999) .
Empirical results on the determinants of income inequality
We consider a fairly wide range of possible determinants of income distribution, being guided by previous empirical studies. We report below the outcomes for most of these possible determinants. For brevity, in a number of cases where the results do not support a significant influence of such factors, we do not report the results and simply make passing references to them.
The level of economic development and regional factors
We tested for the Kuznets' hypothesis that there is a positive relationship between the level of economic development (per capita income) and inequality in the early stage of development while the relationship is reversed in a later stage (i.e. the inverted U-shape relationship). But the hypothesis is not directly supported by the data. 5 Hence, we do not include the Kuznets' variables in the reported estimates below. Instead, we feature only the level of real per capita income in all the estimates reported and exclude the square of per capita income. It is then found that per capita income level has positive coefficients (statistically significant in many instances) in the inequality equations (i.e. for the Gini coefficient and for the share of richest 20 percent in the population) while the opposite is the case in the equality equations (i.e., for the shares of the poorest 40 percent and the 'middle class'). 6 This observed positive association between inequality and per capita income level does not necessarily contradict Kuznets' relationship if it is borne in mind that most of the countries covered by the study (at the various periods of income distribution observations as shown earlier in Table 1) were probably still at the early stage of development when only a positive relation between inequality and per capita income are supposed to prevail.
We also include dummy variables for two regions in all the reported estimates. These are the northern African region and eastern and southern African region. 7 Casual observation of the data suggests that inequality tends to be lower in the north African countries while it tends to be above African average in the eastern and southern African countries-with the latter being explainable by some historical factors, as in the case of South Africa. This casual or informal inference from the statistics is actually supported by the formal analysis, as reported below. The coefficients of northern Africa dummy variable are negative and (in most cases) statistically significant in the inequality equations and positive in the equality equations. The reverse is the case for the coefficients of eastern and southern Africa dummy variable. Thus, the per capita income and these two regional dummy variables are included in every equation, together with the specific variable(s) of interest. 8
Effects of fiscal actions on inequality
As pointed out in section 2.1, some studies have attempted to evaluate the effect of government spending on income distribution, e.g. Tanninen (1999) , who presented mixed findings on the matter. We too examine the issue by including the share of total government expenditure in GDP as an argument in the income distribution equations. We also take a step further by testing for the effects of government subsidies and transfers as a ratio not only of GDP but also as a ratio of total government spending. The results are as reported in Table 3 .
As it can be seen from the table, the coefficients of the share of government spending in GDP have statistically significant positive and negative coefficients in the inequality and 7 The dummy variable for northern Africa takes a value of unity for Algeria, Egypt, Morocco and Tunisia while the dummy variable for eastern and southern Africa takes a value of unity for Botswana, Burundi, Kenya, Lesotho, Malawi, Mozambique, Rwanda, South Africa, Swaziland, Tanzania, Uganda, Zambia and Zimbabwe.
8 We do not include more regressors at a time, for at least two reasons. First, the number of observations is limited and, second, missing values that do not overlap much characterize many of the regressors so that including many of them simultaneously would substantially reduce the number of usable observations. equality equations respectively, indicating that a large size of government per se does not appear to have reduced inequality in these countries but, in fact, appears to have done the opposite; i.e. it appears to have aggravated the inequality. On the other hand, the coefficients of the shares of subsidies in both the GDP and total government spending are statistically significant and opposite in sign to those of government expenditure-GDP ratio. This suggests that government subsidies and transfers appear to have been effective in reducing inequality in these countries. 9 Source: as discussed in the text.
Notes: (i) The four dependent variables are the Gini coefficient; income share of the poorest 40 percent of the population; the next poorest 40 percent ('middle class'); and the richest 20 percent-as shown above.
(ii) The numbers in the parentheses below the parameter estimates are the t-values. At 10 percent, 5 percent and 1 percent significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively. .227
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( Source: as discussed in the text. Notes: (i) The four dependent variables are the Gini Coefficient; Income share of the poorest 40 percent of the population; the next poorest 40 percent ('middle class'); and the richest 20 percent-as shown above.
(ii) The numbers in the parentheses below the parameter estimates are the t-values. At 10%, 5 percent and 1 percent significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively.
Effects of inflation and economic cycle on inequality
As reviewed in section 2.1, a number of studies (usually, time series) have examined the effects of inflation rate and unemployment on income distribution, e.g. Mocan (1999) and Blejer and Guerrero (1990) . We too try to replicate this attempt within a cross-country context. First, we include average annual inflation rate during 5-year preceding the income distribution observation year as a regressor in the equations and the resulting estimates are as reported in Table 4 . Due to non-availability of statistics on unemployment rate, we are unable to examine its effect directly. What we do instead is to construct a qualitative variable that represents the phase of economic cycle a country was going through during the income distribution observation year, following Mohtadi (1988) . A value of unity is assigned if the country was in the rising phase, minus unity if a declining phase and a zero value if the evidence about the phase of cycle is ambiguous. 10 This variable features in the estimated equations and the results are also presented in Table 4 , first for all usable data points and then for data points for only 1990s so as to attest to the temporal stability of the results. The inclusion of the variable is to determine which income group gains more during rising phase of an economic cycle and loses more during the declining phase (that sometimes characterizes the onset of adjustment or reform policies in these countries).
As it can be seen from the table, the coefficients of the inflation rate are statistically insignificant in all cases, except in the equation for the share of 'middle class' where it is positive and some weak significance is recorded. The overall evidence therefore suggests that inflation rate does not appear to have contributed much to the observed income distribution pattern in these countries. This finding is not necessarily counter-intuitive, not just because most other cross-country studies have also not been able to report a clear evidence of inflation effect on income inequality but also because the major distributional effect of inflation, on an apriori basis, is believed to be on the distribution of wealth, as opposed to the distribution of income. High inflation is expected to increase wealth inequality, and not income inequality as such.
On the other hand, the coefficients of the qualitative variable that stands for the phase of economic cycle are, at least, modestly significant in all equations and have negative values in inequality equations and positive values in the equality equations. The results are similar both for the entire set of (usable) observations and for the observations for only 1990s, suggesting a temporal stability. Thus, the evidence is that the poorer segments of the population lose more during the downturn of the economy and have to wait till the upturn phase to make up for the earlier disproportionate losses. This has implications for adjustment and reform policies which tend to bring about an initial downturn. This means the poor would need to be adequately protected then (e.g., through poverty alleviation measures), because of their disproportionate vulnerability.
10 Specifically, we regress the logarithm of real GDP during 12 years preceding the income distribution data year against time trend. If the residuals corresponding to the last three of the 12 observations are all positive, this is taken to mean that the country is going through the rising phase of a cycle so that the qualitative variable is assigned a value of unity. If the residuals corresponding to the three years are all negative, it is taken to mean that the country was going through the declining phase and the qualitative variable is assigned a value of minus unity. Finally, if the residuals alternate between negative and positive, the evidence is taken to be ambiguous and assigned a zero (neutral) value. This approach slightly refines that adopted by Mohtadi (1988) by allowing for ambiguous cases.
Effects of anti-corruption measures on inequality
Following in the footsteps of some previous studies (e.g. Li et al., 2000) , we test for whether the level of corruption (and, hence, policy efforts to reduce it) does have any effect on income distribution. This is accomplished by including an index (reported in Kaufmann et al., 1999) of control measures against corruption in the regression equations and the resulting estimates are as presented in Table 5 .
The coefficients of the index are not statistically significant except in the equation for the income share of the 'middle class', where it is also negative. This suggests that the 'middle class' benefits most from the existence of corruption at the expense of the other income groups, so that it is the economic class that loses most through anti-corruption efforts. However, this interpretation is tentative, as the results are not robust enough across all the equations. Source: as discussed in the text.
Notes: (i) The four dependent variables are the Gini Coefficient; Income share of the poorest 40 percent of the population; the next poorest 40 percent ('middle class'); and the richest 20 percent-as shown above.
(ii) The numbers in the parentheses below the parameter estimates are the t-values. At 10%, 5 percent and 1 percent significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively. Barro (2000: 27) sums up the propositions on the likely effects of international openness thus:
Effects of openness of economy on inequality
From the perspective of standard trade theory, the effect of an opening to international trade on income distribution depends on factor endowments… Hence, this theory suggests that greater international openness would raise inequality in rich countries and lower it in poor countries…. The standard theory seems to conflict with the concerns expressed in the ongoing popular debate about globalization. The general notion is that an expansion of international openness-including access to foreign technology and culture-will benefit most the domestic residents who are already well of.
Following Barro (2000) and some other earlier studies, we subject these assertions to empirical test by including the degree of international openness (defined as the sum of merchandise exports and imports, in relation to GDP) as an argument in our regression equations. The results are as reported in Table 6 , from where it can be seen that none of its coefficients is statistically significant. Thus the recent fear that increased globalization would aggravate the existing inequality is not supported by this evidence and neither is the standard prediction of trade theory. Source: as discussed in the text.
(ii) Per capita income, openness of the economy, and the share of the agricultural sector in the total labour force are in logarithms. (iii) The numbers in the parentheses below the parameter estimates are the t-values. At 10%, 5 percent and 1 percent significance level, a parameter estimate would be statistically significant if its tvalue is absolutely up to 1.6; 2.0; and 2.6 respectively.
Effects of sectoral allocation of manpower on inequality
We also test for the effects of the share of agricultural sector in the total labour force on income distribution by featuring it as an argument in our regression equations, following the case made by Bourguignon and Morrisson (1998) for inclusion of economic dualism in income distribution relationships. The results are as reported in Table 6 , from where it can be seen that this factor has an inequalizing effect. This is because its coefficients, which are statistically significant in almost all cases, have positive values in the inequality equations and negative values in the equality equations.
Effects of human and natural resource endowment on inequality
Bourguignon and Morrisson (1998) also made a strong case for the inclusion of resource endowments as arguments in income distribution equations. Their empirical tests show that the share of skilled workers in total labour force (which they proxied by lagged value of secondary school enrolment ratio) and availability of land resources (proxied by arable land per capita) exert significant income equalizing effects. We too test for the effects of these factors by including arable land per capita and illiteracy rate (as a proxy for the nonavailability of skilled workers) in our equations. The results are reported in Table 7 . Source: as discussed in the text.
Notes: (i) The four dependent variables are the Gini Coefficient; Income share of the poorest 40% of the population; the next poorest 40% ('middle class'); and the richest 20%-as shown above.
(ii) The numbers in the parentheses below the parameter estimates are the t-values. At 10%, 5% and 1% significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively.
Broadly in line with the findings of Bourguignon and Morrisson (1998) , our results suggest that a high level of illiteracy (and, hence, low level of skilled workers) exerts inequalizing effects. This is because the coefficients for illiteracy (which are statistically significant in half of the equations) are positive in the equations for Gini coefficient and the share of richest 20 percent of the population while they are negative in the equations for shares of the poorest 40 percent and 'middle class'.
However, our findings are in direct contrast to those reported by Bourguignon and Morrisson when it comes to the effect of arable land per capita. Here, this proxy for availability of land resources is found to exert unambiguous income unequalizing effects. This is because its coefficients, which are statistically highly significant in all equations, are positive in the inequality equations and negative in the equality equations. This also accords with the evidence earlier presented in Table 2 , where the simple correlation coefficients between arable land per capita and income distribution measures are shown to be very high. Possible explanations for this finding may need to await further future studies. What we can only do in the meantime is to speculate that land distribution might have been a major source of income inequality in many of these mostly agrarian countries (see Deininger and Squire, 1998) . Available evidence suggests that land distribution is more unequal than income distribution in Africa (with the Gini coefficients for land distribution averaging above 60 percent (Table 2 , Deininger and Squire, 1998-in contrast to 40.9 percent for income distribution as reported earlier in our own Table 1 ). This means that the greater the availability of land (for a given land distribution pattern), the greater should be its impact on income distribution and, hence, the greater the tendency for income inequality to rise.
Empirical evidence of the effects of inequality on growth
Direct effect of inequality on growth
Evidence on the direct effect of inequality on growth is often inferred in the literature from estimates of the reduced-form economic growth equations where income distribution variables feature as some of the regressors. This same approach is adopted here. Specifically, this is accomplished by estimating economic growth equations, with the regressors being the income distribution variables as well as initial level of per capita real GDP (in 1995 US $), 5-year population average annual growth rate and the share of government consumption expenditure in GDP. 11 For all the usable data points, the results are as presented in Table 8 . The explanatory power of the equations is very low, judging by the very low values of the adjusted R 2 square. Also, the coefficients of income distribution variables are all statistically insignificant. Sensing that this poor fit could be due to the very long span of time (about 4 decades) covered by the data, we derived another set of estimates on the basis of more recent data, which cover only 1990s, and the results are as presented in Table 9 . These 11 Economic growth is measured as the average annual growth rate of per capita real GDP during 5 years that follow the year of observation on income distribution. This means that the initial (i.e., in the year preceding the 5-year growth of real GDP per capita) income distribution variables are the regressors so as cater for any possibility of these regressors being endogenous in economic growth equations. For the same reason, it is the initial value of the share of government consumption expenditure in GDP that is employed and its coefficients are expected to be negatively signed, following previous empirical studies. Inclusion of real income per capita is in line with the neoclassical growth theory and we expect its coefficients to be negatively signed. We do not include the share of investment in GDP as a regressor so as not to control for any effects of income distribution regressors on economic growth via capital formation.
recent data-based estimates, though still short of high explanatory power, are a substantial improvement on those reported in Table 8 . Because separate income distribution data for the rural and urban areas exist for a few countries in the 1990s, we are also able to derive separate estimates of the effects of rural and urban income distribution pattern on economic growth. These too are reported in Table 9 . Source: as discussed in the text.
Notes: (i) The dependent variable is the 5-year average per capita real GDP growth rate (ii) The numbers in the parentheses below the parameter estimates are the t-values. At 10%, 5% and 1% significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively.
In both Tables 8 and 9 , the parameter estimates of Gini coefficient and the share of the richest 20 percent of population are all negative and those of the share of the poorest 40 percent are all positive. In all cases, they are statistically highly significant only in respect of the rural area regressions. The sign of the coefficient of the income share of 'middle class', on the other hand, is mixed. It is positive and statistically significant in respect of the rural area, while it is negative and insignificant in other cases. Notwithstanding the mixed effect of the share of income accruing to the 'middle class', the preponderance or balance of evidence is still that high income inequality retarded economic growth in these countries and that the growth-retarding effect appears to have been higher in the case of rural inequality.
Channels of the effects of inequality on growth
As noted in section 1, the traditionally held view on the channel of effect of inequality on growth is through changes in private saving and capital formation, both of which are supposed to be increased by high inequality, hence a positive relationship between inequality and growth is predicted. The more modern view, however, predicts the opposite effect on growth and this is via the aforementioned four channels-viz: endogenous fiscal policy; credit market imperfection and human capital accumulation; sociopolitical unrest and instability; and endogenous fertility. The effects of income distribution on growth through each of these channels are also tested for in the study, following the approach recently being adopted in the empirical literature (e.g. Perotti, 1996 and Barro, 2000) .
Effects of inequality on private saving and investment
The traditional view that high inequality promotes private saving and capital accumulation is empirically examined by including the income distribution variables as regressors in the equations for private domestic saving-GDP ratio and private investment-GDP ratio. 12 The results are presented in Tables 10 and 11 for private saving and private investment equations, respectively. Source: as discussed in the text.
Notes: (i) The dependent variable is the 5-year average per capita real GDP growth rate (ii) The numbers in the parentheses below the parameter estimates are the tvalues. At 10%, 5% and 1% significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively.
Generally, the coefficients of the income distribution variables are statistically insignificant in the saving and investment equations. The only exception is the coefficient of the income share of the poorest 40 percent that is modestly significant in the saving equation although this has an unexpected positive sign, suggesting that high inequality reduces saving (contrary to what the traditional view predicts). Thus, the existence of significant effects of income distribution on growth through private saving and investment does not seem to have been supported by the data. Barro (2000, Table 2 ) too reported that Gini coefficients lack explanatory power in investment ratio equations estimated with a larger data set. Source: as discussed in the text.
Notes: (i) The dependent variable is private saving-GDP ratio.
(ii) The numbers in the parentheses below the parameter estimates are the t-values. At 10%, 5% and 1% significance level, a parameter estimate would be statistically significant if its t-value is absolutely up to 1.6; 2.0; and 2.6 respectively. Source: as discussed in the text.
Notes: (i) The dependent variable is private investment-GDP ratio.
Effects of inequality on fiscal policy-taxation and government spending
According to the more recent perception, high inequality is expected to trigger pressures (e.g., by majority voters in a democratic setting) on the government to embark on equalizing expenditures which would be financed (at least, partly) by raising more (and, presumably, distortionary) taxes. By so doing, economic growth would be retarded. Following Perotti (1996) and others, we test for this proposition by including income distribution factors in the equations for government consumption expenditure and tax equations and the results are as presented in Tables 12 and 13 respectively. 13 The results of the effects of income distribution on tax ratio show some difference, depending on whether it is rural or urban income distribution pattern. Therefore, the results featuring rural and urban income distribution patterns are also separately reported in Table 13 , in addition to those including economy-wide income distribution variables.
The coefficients of income distribution variables are all statistically insignificant in the government consumption equations in Table 12 , indicating absence of evidence that high inequality triggers pressures that make the governments increase spending in these countries. Also, the coefficients of economy-wide income distribution variables are statistically insignificant in the Table 13 tax ratio equations (reported in the first 4 columns of the Table) that are based on all usable data points. But when the economy-wide income distribution is analyzed by rural and urban segments (as noted earlier, data are only available for the 1990s), it is found (see last 8 columns of the Table) all the coefficients for the rural and urban income distribution variables (with the exception of the share of the urban area 'middle class') are statistically highly significant. While the parameter estimates for the Gini coefficient inequality measure and the share of the richest 20 percent of the population are negative, those of the other inequality measures are positive. Based on this further analysis of rural and urban income distribution patterns, the evidence therefore is that high inequality reduces the tax ratio, which again does not support (and, in fact, actually contradicts) the proposition that high inequality leads to high tax ratio. Source: as discussed in the text.
Notes: (i) The dependent variable is government consumption-GDP ratio.
Explanations for the above findings are not far-fetched. For instance, most of the countries (at the income distribution observation periods) do not have democracies that would enable voters to trigger the high inequality-induced populist pressures of the type being envisaged so as to compel governments to embark on equalizing fiscal policies. In addition, as rightly observed by Barro (2000: 7) : 'If more economic resources translate into correspondingly greater political influence, then the positive link between inequality and redistribution need not apply.' It may be that this situation characterized many of the countries sampled in the study so that the rich would be able to lobby the authorities against equalizing fiscal actions. Most previous studies have similarly contradicted this endogenous fiscal policy channel (e.g. Perotti, 1996) . Source: as discussed in the text.
Notes: (i) The dependent variable is tax revenue-GDP ratio.
Inequality and credit market imperfection-induced human capital accumulation
As noted in section 2, it is claimed in the theoretical literature that, due to existence of borrowing constraints in the credit markets, poor households are unable to finance investments in education, even when such investments offer relatively high rates of return. High inequality would increase the number of people affected by this credit market constraint and, hence, would reduce economy-wide investment in education which, in turn, should retard economic growth. Previous studies, like Perotti (1996) , have tested this proposition by including income distribution variables as regressors in equations for school enrolment ratios and have reported education-retarding effect of high inequality. We follow a similar approach in the present study. Specifically, we have estimated equations for primary, secondary and tertiary school enrolment ratios by including income distribution variables as regressors (with the only other regressor being the level of per capita income). The results are presented in Table 14 -the first 4 columns, the next 4 columns and the last 4 columns for primary, secondary and tertiary school enrolment ratio equation estimates, respectively.
The coefficients of the income distribution variables are statistically very significant in all, except in the equations for primary school enrolment ratios. While the parameter estimates of Gini coefficient and the share of richest 20 percent of the population are negative, those of the income shares of the poorest 40 percent and the 'middle class' are negative. This evidence is very robust and also very much in line with the prediction. When compared with higher-level education, that income distribution variables are not significant factors in primary school education is also in line with expectation and an added support, since primary education is generally free, highly government-subsidized or compulsory in many of the sampled countries-unlike higher-level education. Source: as discussed in the text.
Notes: (i) The dependent variable is the index of political stability.
Effects of inequality on political instability
The proposition is that high inequality perpetrates high rates of social and political unrest, including political instability-which, in turn, tend to hinder economic growth. Perotti (1996) included inequality variables in the index of sociopolitical instability equations for a larger data set and reported the predicted positive effect. In the present study, we estimated a similar relationship for the index of political stability (as opposed to instability), with income distribution variables being the regressors (in addition to the level of per capita income). The resulting estimates are as reported in Table 15 . The estimates are for 1990s only, as the cross-country data on political stability index are available for mid-1990s (specifically, around 1997). The estimates with economy-wide income distribution variables are reported in the first 4 columns. We also estimated the relationship by substituting rural and urban income distribution variables for the economy-wide ones and the results are those reported in the middle and last 4 columns respectively. These latter results are presented to show the similarity of the findings with those based on economywide income distribution data.
In all cases, the parameter estimates of Gini coefficients and the share of richest 20 percent of the population are negative while those of the share of the poorest 40 percent and the 'middle class' are positive. While the coefficients of the share of 'middle class' are not statistically significant, the coefficients of all others are. Thus, there is a robust and consistent evidence that high inequality is associated with reduced political stability in these countries.
Effects of inequality on fertility
As discussed in section 2, it has been posited that, by downgrading more people from above 'poverty trap' to below the 'poverty trap' (where fertility is higher), high inequality would raise the overall fertility rate which would, in turn, reduce economic growth. A way of testing this proposition that we adopt in the study is to include income distribution variables in a fertility rate equation, following Perotti (1996) who reported results that support the proposition. 14 The resulting estimates are presented in Table 16 .
While the coefficients of the income distribution variables are only marginally significant in the equations, their signs are as expected. Specifically, those of the Gini coefficient and the income share of the richest 20 percent of the population are positive while those of the shares of the poorest 40 percent and 'middle class' are negative. This provides some evidence which, though not very strong, does suggest that high inequality has increased fertility rate in these countries. Source: as discussed in the text.
Notes: (i) The dependent variable is the (logarithm value of) fertility rate.
Summary and conclusions
Given the recent reawakening of interest on the need to reduce inequality as a way of fighting poverty in Africa, coupled with the dearth of previous empirical studies on inequality based on data from the region, the present study analyses income inequality within African regional context. Quasi-panel data for 35 countries over different periods during 1960s to 1990s were employed and the two complementary issues on income inequality that have attracted attention in the empirical literature and in policy circles were covered. These two issues are identification of factors that determine income inequality and whether the effects of high inequality on economic growth is negative or positive, including the channels through which those effects are brought about.
Our methodology on the former centres primarily on specification of a series of regression equations for various income inequality measures to identify the effects, if any, of those factors (i.e., explanatory variables) tested for. The methodology adopted in respect of the latter, on the other hand, consists of featuring the income distribution factors as arguments in economic growth equations (to determine their effects on growth) and in the equations for other variables that are proxies for the possible channels of effects on growth. These variables are private saving ratio and private investment ratio (both proxying the traditional channel), government consumption-GDP ratio and tax ratio (both acting as proxies for endogenous fiscal policy channel), school enrolment ratios (proxies for credit market imperfection-induced human capital accumulation channel), political stability index (proxy for sociopolitical instability channel), and fertility rate (proxy for endogenous fertility channel). In all cases, the income distribution variables considered are the Gini coefficient and the income share of richest 20 percent of the population (high values of both of which signifies high inequality) as well as the income share of the poorest 20 percent of the population (a high value of which signifies low inequality) and the income share of the next 40 percent ( that corresponds to the income share of the 'middle class').
The above relationships were estimated and the highlights of our findings are as follows:
On determinants of income distribution • The level of economic development (or per capita income) attained is found to have exerted inequalizing effect. The popular Kuznets's effect (whereby the level of development exerts inequalizing effect only in the early stage of development and equalizing effect at a latter stage) is not detected, possibly because most (or probably all) of the countries were yet to attain this latter stage of development during the sampled periods.
• Regional factors too were found to have exert some influence in the sense that inequality was generally higher in southern and eastern African countries, with the reverse being the case in the northern African countries.
• The overall size of the government (as measured by government budget in relation to GDP) is observed to have had inequalizing effect while the reverse is the case with the size of government subsidies and transfers (in relation to both the overall budget and the GDP).
• No perceptible effect of inflation rate on income distribution is recorded. However, the phase of economic cycle is found to have exerted a reckonable effect, with the rising phase of the cycle having equalizing effect and declining phase (i.e., during an economic slump), inequalizing effect. This suggests the need for more forceful implementation of poverty alleviation policies at the onset of an economic recession (e.g., that sometimes characterizes the initial phase of economic reform policies) as the poor are found to be disproportionately more vulnerable than the rich during such periods.
• No remarkable effect of anti-corruption measures on income distribution except that it appears to have reduced the income share of the 'middle class', possibly because this was the class profiting mostly from the type of corruption being checked.
• International openness of the economy is found to have had no effect on income distribution, allaying the popular fear that have been raised in anti-globalization circles to the effect that globalization would aggravate the existing inequalities.
• High proportion of labour force being engaged in agricultural sector is found to have inequalizing effect.
• Human and natural resources endowment are also found to have shaped the observed pattern of income distribution in the countries. While a lack of skilled manpower (as measured by illiteracy rate) had inequalizing effect, abundance of land resources (i.e., arable land per capita) too is, 'paradoxically', found to have the same effect.
On the effects of income inequality on economic growth
• Though the evidence is not very robust, there is the overall impression that high inequality hindered economic growth in the countries during the sampled period.
On the channels of effect of inequality on economic growth
• No evidence supporting the traditional channel that inequality reduces private saving and investment (and, hence, economic growth) is detected.
• Similarly, no evidence supporting the endogenous fiscal policy (or political economy) channel that high inequality increases distributive or equalizing government spending, financed by an increase in (distortionary and growth-reducing) taxes is spotted. This is not too surprising as the sampled countries were not having democracies that would have 'coerced' the government to accede to the majority voters.
• There is a very strong and robust evidence in support of the credit market imperfection-induced human capital channel. Specifically, high inequality is found to have reduced both secondary and tertiary school enrolment ratios (and little, if any, effect on primary school enrolment ratio), as the operation of this channel would require.
• Similarly, there is a very strong and robust evidence in support of sociopolitical instability channel. This is because high inequality is found to have been negatively associated with political stability (and, hence, positively associated with instability) in the countries.
• Finally, there is also evidence supporting the endogenous fertility channel as high inequality is found to have increased fertility rate in the countries.
The above findings are based on statistics, the quality of which is far from being perfect. This constitutes a risk factor inherent in the above results and their interpretations, which should therefore be taken with due caution. It is hoped that more reliable income distribution and related statistics would become available in the not-too-distant future so as to permit more reliable estimates. Meanwhile, it is also hoped that the findings of the present study have shed some light on those issues addressed and, hence, would provide some basis for income distribution-related policies for the countries.
